algal blooms and, particularly in the tropics and subtropics, tend to occur in tandem 77 with increased precipitation (which increases the inflow of nutrients and sediments), 78 the effects of land use on reservoir water quality may be most apparent during warmer 79 months. 80
81
In response to the increased demand for irrigation and drinking water supply by 82 growing human populations, new reservoirs are being built and/or the storage 83 capacities of existing reservoirs increased (L'Vovich 1990; Pringle 2001; Zengi et al. 84 2007) . In developing countries, particularly China and India, new reservoirs in both 85 urban and remote areas continue to be constructed (Dudgeon 2000) . Much of this 86 reservoir expansion is occurring in the tropics and subtropics, and often in conjunction 87 with conversion of forest or savannah into agricultural lands (Blanch 2008; Gücker et 88 al. 2009 ). This combination of factors suggests that the incidence of algal blooms will 89 become more likely. In turn, there is a need to reliably forecast the occurrence and 90 frequency of toxic algal blooms in existing or future reservoirs. 91 92 Regular monitoring within drinking water reservoirs is conducted to ensure that the 93 relevant water quality guidelines for ecosystem and human health are met. This 94 process, and the supply of safe drinking water, however, consumes considerable 95 condition also ensured that the index was not self-forecasting (e.g. high nutrient 128 concentrations predicting that a reservoir was vulnerable to high nutrient concentrations). 129
Five parameters satisfied the conditions listed above and the VI, which ranges from 0 130 (lowest vulnerability) 
Index testing 145
The ability of the index to predict the vulnerability of reservoirs to poor water quality 146 and algal blooms was assessed by testing the correlation between index scores and 147 water quality parameters in the 15 reservoirs. Each reservoir was sampled once between 148 9 February and 3 March 2009 in the late summer period. Over the past 30 years in the 149 study area, mean rainfall and temperature during February has been 100-300 mm and 18-150 27 °C (min-max ranges, www.bom.gov.au). Heavy rainfall was experienced while 151 sampling Kurwongbah reservoir and this rain event caused overflow at the dam walls of7 Data from a previous study on 7 of the 15 reservoirs were also used as an independent 212 dataset to assess the VI's effectiveness (Burford et al. 2007) . In this study, water 213 quality was assessed at two sites (dam wall and upstream) 
Index of vulnerability (VI) 246
Based on the index calculation outlined in the Methods, Wivenhoe reservoir had the 247 highest level of vulnerability to poor water quality and algal blooms (VI = 0.77), followed 248 closely by Somerset (0.74) and Moogerah (0.67) (Fig. 4) . Cooloolabin had the lowest VI 249 (Table 2) . These correlations were also stronger and more 257 often statistically significant than the correlations between water quality parameters 258 and each of the five parameters used to calculate the VI (Table 3) index, however, as the data needed to calculate residence time was not available for all 310
reservoirs. In addition, water levels in the reservoirs fluctuate through time due to 311 variation in inflow and outflow volumes and timing, such that residence time is not 312 constant. Rather, we used age since completion of the dam wall as an alternative indicator 313 of the nutrient loading capacity of reservoirs. Older reservoirs were assumed to have 314 increased stores of nutrients, and strong correlations between nutrient concentrations in 315 the water column and reservoir age were found. The specific processes linking reservoir 316 age to present-time water quality are not clear; however, it may be that as reservoirs age, 317 sediment loading into reservoirs results in siltation and reduced water depth, particularly 318 in the upper reaches. Nutrients released from sediments would therefore be more readily 319 available for algal growth in surface waters, consistent with increased benthic-pelagic 320 coupling (see also Nõges et al. 1999) . 321
322
In addition, our index was based on the ratio of reservoir shoreline length to surface area. 323
Reservoirs with lower ratios (shoreline length to surface area or reservoir volume) are 324 likely to have a stronger pelagic and hypolimnic influence on reservoir water quality and 325 ecosystem processes than those with higher ratios (Wetzel 2001) . For the tropics and 326 subtropics in particular, reservoirs that have a greater proportion of pelagic than littoral 327 habitat may become more susceptible to poor water quality when internal processes, such 328 as stratification and sediment remineralisation, start to affect water quality in the summer 329 months (Jones and Poplawski 1998). 330 ratio, reservoir volume, volume to catchment area ratio and reservoir age) produced a 333 good index of vulnerability to poor water quality and algal blooms in the subtropical 334 reservoirs, and in particular, to increased cyanobacterial densities and proportions in 335 summer months. Correlation between the VI and pre-summer water quality (Oct 336 2004) Borumbah and North Pine. After 100 years, the VI is at the higher end of vulnerability 376 to eutrophication and cyanobacterial blooms, such that Wyaralong is the fourth most 377 vulnerable reservoir with respect to Moogerah, Somerset and Wivenhoe (Fig. 5) . 378 379 A simple exercise in decreasing or increasing the percentage of grazing land cover in 380 Wyaralong's catchment by 10% via reforestation, predicts that the VI will either reachgrazing cover) or remain below this point for at least 100 years (-10% grazing cover) 383 (all other parameters except age were unchanged for all reservoirs; Fig. 5 ). This 384 demonstrates that the VI could provide input to the planning of new reservoirs and 385 assist in decision making about investment to mitigate for adverse water quality 386 outcomes. This may include such comparisons as costs of land use change versus 387 increased treatment and may lead to the expansion of impact assessments to include 388 the possibility of new reservoirs meeting water quality targets and to consider the 389 potential impacts of algal blooms. 390 391 Our paper encapsulates the physical characteristics of a group of reservoirs and their 392 catchments into an effective indicator of the potential for summer blooms and water 393 quality issues. However, the ability of the VI to predict the comparative susceptibility 394 to summer blooms of cyanobacteria and eutrophic conditions was assessed for a 395 limited number of reservoirs and in the subtropics alone. Adaptations may be required 396 to achieve an acceptable level of correlation between the VI and water quality 397 parameters in any one set of reservoirs (e.g. using residence time instead of reservoir 398 age to calculate the index). We are grateful to two anonymous reviewers for their comments on our manuscript. Table 1 for the key to reservoir coding. One year after construction 
